MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAHOCTPYKTYPHOE MOJJNPUILINPOBAHUE KOHCTPYKIIMOHHbIX

MATEPUAJIOB
Hanpagsnenue/cnenuaibHOCTb 24.03.01 PakeTHbIe KOMILJIEKChbl i KOCMOHABTHKA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadap FOpbeBuy, K.T.H., [IOLEHT, 3aBeZyIOLUii Kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAHOCTPYKTYPHOE MOANPUIINPOBAHNE KOHCTPYKIIMOHHBIX MATEPUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.1 — croco6HOCThL paBpa6aTLIBaTb, OCBavBaTb U BHEAPATH TEXHOJ/IOTUUECKHKE TIPOLIeCChl 1 MaTepHraJ/ibl
[AJi TIDOU3BOACTBA KOMITIO3UTHBIX KOHCTPYKHHﬁ, MO e/IMPOBATh TE€XHOJIOTUYECKHE TMMPOoLeCChl TIIPOMU3BOACTBA
paKETHO-KOCMHHECKOﬁ TeXHUKHU

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-4.1
3HAHUA:
METOZIVK Y paljiOHa/IbHbIX PUEMOB CO3[aHNsI HAHOMOAU(DULIMPOBAHHBIX MaTeprasnoB U UX
NIpYMeHeHUs B U3ZleNIUsSIX PaKeTHO-KOCMUUeCKOW TeXHUKHY;;
YMeHUs:
pa3pabarbiBaTh U OPOPMIIATE TEXHHUECKYIO JOKYMEHTALIMIO Ha TEXHOJIOTUYECKUE OTiepariii
HaHOMOV(ULIMPOBAHUS KOMITO3UIIMOHHBIX MaTepPHUasioB;;
HABbIKU:
TIPUMEeHATh HAHOMOM(ULIMPOBaHHbIe MaTeprasbl B IPOM3BO/CTBE U3Je/Mi paKeTHO-KOCMHUUeCKON
TeXHUKHU;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa HAHOCTPYKTYPHOE MOJNOUIINPOBAHUE KOHCTPYKIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHON YacTH, (JOpMHUPYyeMOii yUacTHHKaMH 00pPa3oBaTe/ibHbIX
OTHOIIeHHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY 110 HarpassieHnto 24.03.01 PakemHbie koMnaeKcbl U
KOCMOHA8MUKA.

CogepxaHue OUCLIMIUIMHBI SB/ISETCS JIOTUYeCKWM IPOJO/DKEeHVeM AUCLIMILIVH: YCTPOHNCTBO "
OYHKIIMOHVPOBAHNE KOCMUWNYECKUX AIITIIAPATOB, MATEPUAJIOBEJAEHUE, ®U3UNKA,
NMHXEHEPHAAA U KOMIIBIOTEPHAA T'PA®UKA, KOMIIO3UIIMOHHBIE MATEPUAJIBI C
METAJIJIMYECKOMN MATPUIIEN, ITIPON3BO/ICTBEHHBIN KOHTPOJIb U IE®GEKTOCKOIIUA
KOHCTPYKIIMIA W¥3 KM, CBAPKA W POJCTBEHHBIE IIPOILIECCHI, BBICIIASA
MATEMATUKA, TEOPETUYECKASI MEXAHUWKA, HAYEPTATE/IbHASI TEOMETPUS],
TEXHOJ/IOTUSI ®YHKIIMOHAJIBHBIX ITOKPBITUI, COIPOTUB/IEHUE MATEPHAJIOB,
TEPMOINHAMUKA, TEXHO/IOTHYECKAS ITPAKTHUKA, O3HAKOMUTEJ/IBHAS ITPAKTUKA,
IVNIAHVNPOBAHUE 3KCIIEPUMEHTA, TEXHOJIOI'ISI KOHCTPYKIIMOHHBIX MATEPUAJIOB,
MATEPUAJIOBEJEHUE KOMIIO3UIINOHHBIX MATEPUAJIOB, COEJVUHEHUE
KOHCTPYKIIUI n3 KOMITO3UIIVNOHHbIX MATEPUAJIOB, BBEJJEHUE B
CIIEIIUAJIBHOCTB,  MEXAHUYECKASA MW @®U3UNKO-TEXHUYECKASI OBPABOTKA
KOMITIO3UIIMOHHBIX MATEPHAJIOB, KOHCTPYKIIMM PAKETHO-KOCMHWYECKOM1
TEXHUKN W3 KOMIIO3UIIMOHHBIX MATEPHUAJIOB, TEXHOJIOI'USI ITPOU3BOJCTBA
U3JIE/INI PAKETHO-KOCMHMUYECKOM TEXHUKHA 13 KOMITO3UIIMOHHBIX MATEPUAJIOB,
METPOJIOI'YS 1 OCHOBBI B3AUMO3AMEHAEMOCTH, CUCTEMBI TEXHO/IOTMYECKOUN
IMOAroTOBKU ITPOM3BOJCTBA, OCHOBBI KOHCTPYUPOBAHUA KOCMUWYECKHUX
AIIITAPATOB, TEXHOJIOI'Us1 MAHIINMHOCTPOEHW’S], YCTPOMCTBO n
OYHKIIMOHNPOBAHUE JIETATEJIBHBIX AIITTAPATOB, IMPOEKTNPOBAHUE
KOCMMYECKUX AIITIIAPATOB, XUMHUA IIO/IMMEPHBIX CBA3YIOIIINX, PAKETHASA
TEXHUKA, ABTOMATHM3AIIUA NMHXEHEPHO-TEXHUYECKHNX PACUETOB,
IMPOU3BO/CTBO U3JE/INN PAKETHO-KOCMHNYECKOM TEXHUKMU.

Hpe,E[BapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y O6yLIEIIOH_[€TOCH A0 HadaJ/la U3yyeHHs JUCLUITIMHBI:

¢ OIIK-1 — CniocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 001enHKeHepHbIe 3HaHUs1, METOZbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPETHUYeCKOT0 Y SKCIIePUMEHTAa/ILHOIO UCC/Ie/JOBaHNUS B
npod)eCCUOHAIBLHOM [1eSITeNTbHOCTH

e OIIK-2 — CniocobeH MOHUMaTh MPUHLIUITBI PA00THI COBPEMEHHBIX WH(OPMAIMOHHBIX TeXHOJIOTHUHI U
WCTIO/b30BaTh X JJIs pellleHrs 3aZiad NpodeCcCUOHaNbHON fesTeTbHOCTH

e OIIK-3 — CriocobeH yuacTBOBaTh B pa3pab0TKe TEXHHUUECKOM JOKYMEHTALUH, CBSI3aHHOU C
NpoQeCCHOHA/IBLHOM [1eSITeNIbHOCTBIO C MCII0/b30BaHUeM CTaH/|apToB, HOPM U IIpaBuil

¢ OIIK-5 — CriocobeH HCI0/1b30BaTh COBPEMEHHbIE TIOAXO0bI U METO/[bI PelleHHsT ITPOodheCCHOHANIBHBIX
3a71au B 00/71aCTH aBUALIMOHHOW M PaKeTHO-KOCMHUeCKOH TeXHHKH, BK/IIOUask yIpaB/ieHHe TIPOeKTaMH
CO3/1aHMS1 HOBBIX 00PA3Ii0B TEXHWKH U YTU/IN3aLMH yCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpoOBaTh, CUCTEMATU3UPOBaTh U 00001[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHMU U TIePCIIeKTUBAX Pa3BUTHS paKeTHO-KOCMUUECKOW TeXHUKU

e OIIK-7 — CrniocobeH pa3pabarbiBaTh aIrOPUTMbI K KOMIIbIOTEPHBIE ITPOrPaMMbl, TPUTOAHbIE /IS
MPaKTU4YeCKOro NPYMeHEeHHNs

e TICK-4.1 — CnocobeH pa3pabaTbiBaTh, 0CBaMBaTh ¥ BHEAPSTH TEXHOJIOTHYeCKHe TIPOLieCChl U
MaTepHaJIbl AJ1s1 IPOU3BOACTBA KOMITO3UTHBIX KOHCTPYKLMM, MOZe/TMPOBaTh TEXHO/IOTHYeCKHe TIPOLeCChl
TIPOM3BO/CTBA PAKETHO-KOCMUYECKON TEXHUKHU

¢ TICK-4.2 — CniocobeH pa3pabaThIBaTh M Peav30BbIBaTh KOHLETIIMY TEXHOIOTMUECKOH ITO[TOTOBKH U
COIIPOBOJKZI€HMsI TPOU3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMH PaKeTHO-KOCMHUUECKOHN TeXHUKU

¢ TICK-4.3 — Cnocoben pa3pabaTbiBaTh, 0CBaUBaTh U BHE/PATh TEXHOIOTHUECKHe IIPOLeCChl COOPKU 1
WCIBITaHUM KOMITO3UTHBIX KOHCTPYKLIMM paKeTHO-KOCMUUECKON TeXHUKHU

¢ TICK-4.4 — CnocobeH obecrnieurBath ()yHKLIMOHHPOBAHHE TIPOM3BO/CTBA PAKETHO-KOCMIUECKOH
TeXHUKHU B COOTBETCTBUU C [IeHCTBYIOIell KOHCTPYKTOPCKOM, TeXHOOTMUeCKON U HOpMaTUBHOM
JIOKyMeHTaL[1el, TeXHUUeCKoe PYKOBO/JCTBO MPOW3BO/ICTBOM PaKeTHO-KOCMUUeCKOW TeXHUKH

¢ TICK-4.5 — Crnioco6eH NpUMeHsTb COBPEMEHHbBIE HayuHbIe W 00I[ETEXHUUECKHE TTOXO0/Ibl U 3HAHUS B
06/1aCTH TPOEKTUPOBaHKS], KOHCTPYHUPOBaHUS 1 (PYHKIJMOHUPOBAHKS PAKETHO-KOCMUUECKOW TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/siTh CBOMM BPEMEHEM, BLICTPAUBATh U PEAM30BbIBATH TPAEKTOPHIO
CaMOpa3BUTHS HAa OCHOBe MPUHLIMIIOB 00pa30BaHMs B TeUeHUE BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 8 Pa3pen 1. HaHomMaTepua/bl M CTPYKTYPbI Ha UX 0CHOBe. 1. TepMuHonorus u 16 11 9 2 5 10
K/1accu(yKarys HaHoMaTepyasos 2. OCHOBHbIE TUITbI CTPYKTYP HAHOMAaTepHasioB.
Paspen 2. Ilop 1e Tepuansl. 1. [TopolIKoBble MeTa/VIM4YeCcKre 1
KepaMuuecKre HaHoOMaTepHasnsl 1.1. AHa/mM3 pbIHKa OPOLIKOBBIX HaHOMaTepuasos 1.2.
4 8 MeTozp! NO/Ty4eHUs! MeTa/UIMueCKUX U KepaMHUueCKHUX HaHOIOPOUIKOB 2. ITopolKoBbie 35 20 10 10 15 35
yrepoAHble HaHOMaTeprasbl 2.1. HybMepHsie yIiepogHble HAHOCTPYKTYPEI ((y/iepeHsl)
2.2. OpiHOMepHBIe yI/Iepo/iHble HAHOCTPYKTYPbI 2.3. [IByMepHbIe yr/iepo/iHble CTPYKTY bl
(rpacensr) 2.4. MeTo/ib! MOJTyueHHs! YI/IePOAHbIX HAHOMOPOLLKOB.
Paspen 3. O0beMHbI e i p 1e MaTepHanbl. 1. [Tonyyenue
4 8 HaHOMOJM(ULIMPOBAaHHBIX MeTaJUIOB U Cr1aBoB 2. HaHokommosutsl 2.1. Knaccuduxarus 17 9 5 4 8 20
HAHOKOMITO3UTOB 2.2. /liicrieprupoBaHyie HAaHOUACTHUL.
Paspen 4. TexHo/oruueckHe MeTO/bI OTy4eHHs HAHOKOMITO3HTOB. 1. MeTob!
MOPOIIKOBOM MeTasUTypruu fisi )OpMUPOBAHMST HAHOKOMITO3UTOB (TBepA0dasHble MeToapl) 2.
JKugkodasHsle METO/bI O/TyYeHs HAHOKOMITO3UTOB 2.1. MeTasTypruueckie MeTozibl
4 g  |monyuenus 2.2. TeXHO/MOrHUECKHE METOAI I0/TyYeHHs HAHOKOMIIO3UTOB Ha OCHOBE 40 25 15 10 15 35
pacryiaBoB, paCTBOPOB ¥ KOMITIAyH/10B IOJIMMEPOB C BBeJeHHbIMU B HUX HAHO/AUCIIePCHbIMUA
nobakamu 1.3. l'azodasHble crioco6bl MOTy4eHHst HAHOKOMITO3UTOB 1.4. HaHOKOMMO3HTHI C
MeTaueckoi Marprred 1.5. HaHOKOMITO3UTBI C TIo/IMMepHo# MaTpuLei 1.6.
HaHoKoMIO3UThI ¢ Kepamuueckoi Matpuiieit 1.7. HaHOKOMITO3UTI C YITIEPOJHOM MaTpuLieit.
Bcero 3a 8 cemecTp 108 65 39 26 43 100
Bcero o gucnymmiHe 108 65 39 26 43 100
3.2. AyUTOPHBIN IPAKTUKYM
Oo0nem,
Ne |Homep u HauMeHOBaHUe
Tema NMPAKTHYE€CKOI'0 3aHATUA ayA.
n/n pa3jesia JMCIIUII/IUHBI
YacoB
Pasgen 1 CeoiicTBa HaHOMaTepuasioB 1. O61ye cBejeHus 0
A ) HAHOPAa3MePHLBIX CTPYKTYypax 2. MexaHuueckue CBOMCTBa 3.
1 |Hanomarepuaisl 1 o o 2
TepmoguHaMuueckue cBOMCTBa 4. J7eKTpudecKre CBOUCTBA 5.
CTPYKTYPBI Ha UX OCHOBE. o
MarHuTHble CBOMCTBa
CTPYKTypI:I HaHOMaTepHaJjoB 1. HOpI/ICT])Ie HaHOMaTepHaJibl 2.
2 AmopdHbie HaHOMaTepyanbl 3. DyriepeHsl, Qy/IIepUThbI, 3
HAHOTPYOKHU
MeTOﬂbI TMOJ/Iy4eHHsd HaHOMATepPKUaJ/ioB 1. HOpO]_LIKOBaH
MeTa/ITyprus rojyueHust HaHoMareprasnos 2. [TomyueHue
3 |Pa3gen 2. [TopolukoBbie yp i p y 3
aMop(dHBIX MaTepuasioB 3. MeTO/bI C UCTIO/Tb30BaHHUEM
HaHOMaTepHdaJIbI. w o
MHTEeHCHUBHOMU I/IaCTHUYeCKOU I,E[(3(1:)01:)MEI]_[I/II/I
ToHKOI/IeHOUHbIe TEXHOJIOTUH MO,Z[I/I(bI/IKaL]I/II/I TIOBEPXHOCTHU 1.
4 MeToap! GHU3UUECKOTO 0CaXKAeHHUS 13 TTapoBoit dassl (PDV) 2. 4
MeTopI XUMHUUeCKOTO OCaKZeHus 13 TIapoBoit (asel (CDV) 3.
METO,ELLI nosiyyeHus d)ynnepeHOB u HEIHOTPY6OK
Hy‘lKI/I 3dpPsDKEHHBIX YaCTULl HU3KHX U CpeHUX SHQPFI/Iﬁ B
Pa3gen 3. O6beMHBIe HaHOTeXHOJOTUsIX 1. OCOOeHHOCTH MTPOXOXK/JEHUST YCKOPEHHBIX
5 HaHOMO,Z[I/ICl)I/IL[I/IpOBaHHLIe 3dpPAPKEHHBIX YaCTULl B BEIIeCTBE 2. BOHAOBLIE CHUCTEMBI 4
MaTepHraJibl. CI)OPMI/IPOBEIHI/IH ITYUYKOB 3dpPsDKEHHBIX YdCTHULL 3. BBHHMOAeﬁCTBHe
YCKOPEHHBIX 3apPs’>KE€HHBIX YaCTHL] C pPe3MCTUBHBIMU MaTe€pUd/IaMU
Pazpen 4. MeTtogp! ucciejoBaHrs HaHOMaTepuanos 1. MeTozbl
6 TexHosiornueckue CTPDYKTYPHOT'O 1 XMUMUUECKOI'0 aHa/IM3a HaHOOOBLEKTOB 2. 2
MeTO/bI IToTyueHusd MexaHHueCcKHUe UCTIbITaHUs TBepAbIX T€/1 HA HAHOTBEPAOCThb
HaHOKOMIIO3UTOB. ®dopmMypoBaHre HAHOKPUCTA/ITNYECKUX MTOKPBITHI U MJIEHOK 1.
7 Posb SHEPIruu B CI)OpMI/IpOBaHI/II/I HAHOCTPYKTYPHBIX IMTJIEHOK 2. 4
Bnusinve noHHOM 6OM63pAI/IPOBKI/I Ha (l)OpMI/IPOBaHI/Ie HOKprTI/Iﬁ
3. IMpouecc cmelviBanusi 4. HAaHOKOMITO3WUTHBIE TTOKPBITUS
8 CBoiicTBa HAHOKPUCTAJTMUECKUX TTOKPBITUH 1. 4
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Hanokpucrannnueckye MOKPBITHS C BLICOKOUN TBEPAOCTHIO 2.
MexaHHuecKue CBOMCTBa HAHOKPUCTa/VIMYeCKUX MOKPBITHH 3.
BisHMe TemiepaTyphl Ha CBOKMCTBA HAHOKPHCTA/IIMUECKAX
MOKPBITUN

Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep ¥ HaMMeHOBaHHE Oo0nemMm,
Copiep>xaHue yueOHOro 3afaHus
n/m | pasjesa JMCIUILIMHbBI 4acoB
Pazgen 1. 1. TTogroroeka K Jiekiuu 2. [ToArotoBka K rpakTuueckoit pabore 3.
1 |Hanomarepuasnsl 1 BrITiosiHeHHe pacueToB, cxeM, I'paUKOB, pUCYHKOB, AUarpaMm 4. 5
CTPYKTYPBI Ha X 0CHOBe. |OdopMiieHre OTUeTa Mo MPAaKTHUeCKOr paboTe
1. TToaroroeka K Jiekiuu 2. [ToArotoBka K rmpakThueckoit pabore 3.
Paspen 2. TToporikosble
2 BrimonHeHue pacueToB, cxeM, rpadyKoB, PUCYHKOB, Aviarpamm 4. 15
HaHOMaTepUaJIbl. o
OdopmiieHre oTUeTa 1o MpaKTUUYecKoi pabore
Pasgen 3. O6bemMHbIe 1. TTogroroeka K Jjiekiuu 2. [ToArotoBka K rpakThueckoit pabore 3.
3 |HaHOMOAMGUIMPOBaHHBIe| BBITIOIHEHNE pacueToB, CxeM, rpavKoB, PUCYHKOB, Aviarpamm 4. 8
MaTepuaJbl. OdopmiieHre oTueTa 1o MpaKTUUYeCKol paborte
Pasnien 4. 1. TToaroToBKa K jiekijuu 2. TToAroToBKa K MpakTHueckoi pabore 3.
TexHonoruyeckue
4 BrimonHeHue pacueToB, cxeM, rpayKoB, PUCYHKOB, iarpaMm 4. 15
MeTO/bI TTOJTyUeHust o
OdopmiieHre oTUeTa 0 TPAaKTHUeCKOU paboTe
HaHOKOMITO3UTOB.
Bcero 3a 8 cemectp 43
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 6|7 8 9 10 11 12 13
8 Otu. o 13| |Otu. no 13| |AP| |Otu. mo I13|OTu. o I13|P|OTu. mo I13|Otu. ro I13|aud. 3au.

‘YciioBHbIe 0003HAUCHUA:

o JIP — apiarHOCTHUeCKasi paboTa;
¢ Otu. o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
o mud. 3au. — auddepeHIIMPOBaHHBIN 3aUeT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB TIPOBOZIUTCS B IUCKPETHBIE BpeMeHHbIe MHTEPBAJIbI B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
OTYeT IO TIPaKTUYEeCKOMY 3a/IaHUIO.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

muddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Hanorexnosnoruu B MamnHoctpoeHuu. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.
2. B. U. Kynuxk, A. C. Hunos, E. E. CknagHoBa. . HaHoMmoguduipoBaHHble KOHCTPYKLIMOHHBIE
Matepuasbl. CI16.BT'TY "BOEHMEX" um. [. ®@. YctuHoga, 2020, 45 3K3.

5.2. [ononHuTe/bHAas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Bortpocst 060poHHO# TexHukH. Cepust 16;

2. Jecdopmaryist ¥ paspylleHre MaTeprasos;

3. N3Bectust Poccuiickoii akafieMyy pakeTHBIX M apTU/UIEPUHCKHX HayK;

4. JlakoKpacouyHble MaTepuasbl U UX IprMeHeHre (DJieKTpOHHas Bepcusi. Pacchiika Ha e-mail);
5. ITpoG/ieMbl MaIlIMHOCTPOEHHUS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3B5C JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbnas 6ubmoreka BI'TY « BOEHMEX» um. [1.®.
YCTUHORA;

3. https://urait.ru — O6pa3oBarenbHas rardopma «HOpaitt». I By30B U CCy30B..

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Adobe Reader;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. Microsoft Office;

. DjVuReader.

CONOOTUThA WN

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. OOpas3LIbl U3e/THi U3 KOMITO3UIIMOHHBIX MaTepPUasioB;
. ITpoexTop;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Adobe Reader;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. Microsoft Office;

. DjVuReader.

RO OO UTE WN =

_

6.3. IIpouee:

1. pabouee mMecTo TIperioJaBaresisi, OCHaIlleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C IOCTYTIOM B VIHTepHeT, ipefiHa3HaueHHbIe
I71s1 pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
HAHOCTPYKTYPHOE MOJN®UNTNPOBAHUE KOHCTPYKIIMOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  HAHOCTPYKTYPHOE MOANOUIIVIPOBAHUE KOHCTPYKIIMOHHBIX
MATEPUAJIOB spnsieTcss JUCLIMIVIMHOM YacTH, (OpPMHpPYyeMOHl Yy4YaCTHHKAMH 00pa30BaTe/IbHbIX
OTHOIIeHWH 0/ioka 1, mporpamMMbl TOArOTOBKM Mo HarpaeieHuto 24.03.01 PakemHble KOMN/AEKCbl U
KocmoHaemuka. [ucuuriviHa pearmm3yeTcss Ha (akymsrete A PakeTHo-KocmMuueckod TexHUKHM BI'TY
"BOEHMEX" um. [.®. Ycrunosa kadeapoit A2 TEXHOJIOT'MY KOHCTPYKIIMOHHBIX MATEPMAJIOB
1 TIPOM3BO/ICTBA PAKETHO-KOCMMYECKOM TEXHUKM.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-4.1 criocobHOCTL pa3pabaTbiBaTh, OCBAWBATH M BHEJPSATH TEXHOJIOTHYECKHe MPOLeCChl U MaTepyasbl JJist
TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIUM, MOZeNMpOoBaTh TeXHOJOrMUeCKWe TpoLiecCchl IPOM3BOACTBA
PaKeTHO-KOCMHUYeCKOM TeXHUKH.

Co;[epx(aHHe AUCHUITIMHBI OXBAaTbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C CO34dHHEM HEIHOMO,Z[H(DHHHPOBEIHHBIX
MaTepHraJioB U UX MMpUMEHEHWEM B TIPONU3BOACTBE I/IBAGHI/Iﬁ paKETHO—KOCMquCKOﬁ TeXHHUKU.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHA (39 u.), TpakThueckwe 3aHATHS (26 4.), camocTosiTeslbHas paboTta
cryzaenrta (43 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
HAHOCTPYKTYPHOE MOJN®UINTNPOBAHUE KOHCTPYKIIMOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 65 4. ayJUTOPHBIX 3aHATUM, U 43 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

puarpamm 4. OdopmiieHre oTueTa 1o
MIpPaKkTHUeCcKoi paboTe

HaumeHnoBaHune padoThI Pekomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. HanomaTepuasibl M CTPYKTYPEI Ha HX OCHOBe.
. HanorexHonorny B MallimHOCTPOEHUU:
CII6.BI'TY "BOEHMEX" um. [I. @.
1. Tlogroroeka K nekuuu 2. [Toaroroska K
npakTHUecKoi pabore 3. BrinosHeHue Yerurosa, 2015 (1,2)
P ) B. U. Kynuk, A. C. Hunos, E. E. CknagHoBa.
pacyeToB, cxeM, rpaKoB, PUCYHKOB, 5
. HanomoguduiposanHble
nuarpamMm 4. OdopmiieHe oTyeTa o - CII6
HIpAKTHYECKOH paboTe KOHCTPYKLMOHHbIe Matepuassl: CIT6.BI'TY
P "BOEHMEX" um. [I. ®@. YctuHoga, 2020
(1,2)
Wroro no pa3geny 1 5
Paspen 2. IloponikoBbie HAaHOMAaTepHaJIbI.
. HanorexHonorny B MallimHOCTPOEHUU:
1. IToaroroBka K jsekijuu 2. [ToaroToBka K CII6.BI'TY "BOEHMEX" um. /1. .
MpaKkTHUeCcKoil pabore 3. Beiro/iHeHue YctrHOBa, 2015 (3)
pacueToB, cxeM, rpa)vKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CkinagHoBa. 15

. HanomoauduimposaHHble
KOHCTPYKLMOHHbIe Marepuasnel: CI16. BT TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (3)

Wroro o pasgeny 2 15
Pazgen 3. O6beMHbIe HAHOMOAU(UIIMPOBAHHbIE MaTepHaJiblL.
. HaHoTexHo/10r1M1 B MalllMHOCTPOEHUU:
1. I[ToaroroBka K jsekifuu 2. [ToAroToBKa K CII6.BI'TY "BOEHMEX" um. /1. .
MpakTHUecKol paboTe 3. BeImoHeHNe YcruHosa, 2015 (4)
pacueToB, cxeM, rpa)vKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CkinagHosa. 8
puarpamm 4. OdopmiieHre oTueTa 1o . HanomoauduimpoBaHHble
MpaKTUUYeCKoU pabore KOHCTDPYKI[MOHHbBIe MaTepuanbl: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (4)
Wrtoro no pasgeny 3 8
Paszgen 4. TexHosnornyeckye MeTo/bl 10/Iy4eHUs] HQHOKOMIIO3UTOB.
B. U. Kynuk, A. C. Hunos, E. E. CknagHoBa.
1. IToaroToBka K yiekijuu 2. [ToaroroBka K . HanomogudurpoBatHbie
MpakTHUecKo paboTe 3. BeImoHeHYe KOHCTPYKI[MOHHbIe Matepuasnbl: CI16.BTTY
pacueToB, cxeM, TPahvKoB, PUCYHKOB, "BOEHMEX" nm. []. ®@. YctrHoBa, 2020 (5) 15
muarpamMm 4. OdopmiieHHe oTyeTa o . HanorexHonorny B MallimHOCTPOEHUH:
MIPaKTHUeCKoi paboTe CII6.BI'TY "BOEHMEX" um. [1. ®.
YctuHOoBa, 2015 (5)
Urtoro no paspeny 4 15
11 21839



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
HAHOCTPYKTYPHOE MOV®ULIUPOBAHUE KOHCTPYKIIMOHHBIX MATEPHAJIOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

OTueTr N0 NpaKTHYECKOMY 3a/JaHHI0

OrtyeT 110 NpaKkTHUeCKoi paboTe MpeZCTaB/IeTCs B [I€YaTHOM W/IM B 3/IEKTPOHHOM (T10 KOPIIOPaTHBHOM
nioute) hopmare, IpeyCMOTPEHHOM 111a0JIOHOM OTYeTa I10 TIPAaKTHUeCcKoi paboTe. 3aliyTa oTyeTa poXoAuT B
(bopme foK/Iazia CTy/IeHTa 10 BBITIOIHEHHOM paboTe ¥ OTBETOB Ha BOMPOCHI MpernoziaBaTesst. Borpocs! 1o
MPaKTUUeCKOMY 3a[aHuI0 BXoAT B cocTaB Y MK guciunmael. B ciydae eci otueT odopmiieH B
COOTBETCTBUH C TIPe/bsIB/IsIeMbIMU TPeOOBaHUSMM U CTY/I€HT OTBeUaeT Ha M0CTaB/IeHHbIe BOMPOCHI,
TiperofiaBaresib IPUHAMAET MPAKTHUYeCKyr paboTy.
OTuer He MOXKET OBITh TIPUHAT U TIOJ/IEXKUT JOPaboOTKe B CTydae:
* OTCYTCTBUSI HEOOXOIMMBIX Pa3Zienos,
* OTCYTCTBUSI HeOOXOAMMOTO rpayecKoro Marepurarnia,
* HEKOPPeKTHOM MH(OopMaLu

JuddepennupoBaHHbIil 3aueT

Homnyck auddepeHIMPOBaHHOMY 3aueTy MPH yCIOBUHM CAAuH BCEX MPaKTUUeCKUX paboT.
IMuddepeHITMPOBAHHbBIN 3aUeT MPOXOAUT B (hopMe OTBETOB Ha 3 BOTMPOCA MPU cOOeCeI0BaHUH C
niperioziaBaresieM. Borpockl Kk AuddepeHIiupoBaHHOMY 3a4eTy BXOZAAT B cocTaB Y MK JUCLIUTITUHEL.
Kpurepun oLieHMBaHUS:
- OLIEHKa «OT/IMYHO» BBICTAB/ISIETCST 00yYaroIeMycsi, eC/T OH MPaBUIbHO OTBETU/I Ha TPU BOTIPOCaA.
- OL|eHKa «XOPOII0» BbICTaB/sIeTCsl 00yUaroleMycsl, eC/Ii OH TIPaBU/IbHOI0 OTBETHJI Ha /jBa Bompoca. buera u
MIPaBU/ILHO OTBETUJI XOTs ObI Ha OZIMH BOTIPOC T10 COZIeP>KaHUI0 Kypca.
- OL|eHKA «YZI0B/IETBOPUTEIHHO» BBICTABIISIETCSI 00yJaroI|eMycsi, €C/TH OH MPAaBU/IBHO OTBETHJI TOLKO Ha OJJFH
BOIIPOC.
- BO BCeX JIPYTUX C/lyyasix 00ydaroiieMycsi BEICTaB/SIeTCS OLJeHKa «He 3auTeHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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Pa3pen 1. Hanomarepuansl 1 Order no
4 8 & ) P 16 | 11 9 2 5 10  |mpakTUuUeCckKoMy
CTPYKTYPBI Ha HX OCHOBe.
3a/]laHuUI0
Pa3pen 2. ITopomikoBbie Orer no
4 8 Ae 2. J10p 35 | 20 | 10 10 15 35  |[pakTU4ecKoMmy
HaHOMaTepHaJbl.
3a/laHuUI0
Pasgen 3. O0bemMHbIe Otuer 1o
4 8 |HamomogudunpOBaHHbIE 17 9 5 4 8 20  |mpakTH4ecKoMmy
MarepHasibl. 3a/JlaHuI0
Pa3pen 4. Texnonoruueckue OTuet 1o
4 8 |metoanI mosyuenus 40 | 25 | 15 10 15 35  |pakTH4ecKoMmy
HAHOKOMIIO3UTOB. 3a/laHuUI0
Bcero 3a 8 cemectp 108 | 65 | 39 26 43 100
Bcero no guciuinHe 108 | 65 | 39 26 43 100
13 21839




Kputepuu oneHuBaHus

IICK-4.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimozo muna:

Kak Ha3bIBaeTCsI COBOKYITHOCTh METOZIOB U ITPUEMOB, 00€CTIeUHBAIOIINX BO3SMOKHOCTh
KOHTPOJIUPYEMbIM 06pa3oM C03/iaBaTh ¥ MOAUGMHUIIMPOBATL OOBEKTHI, BK/IFOUAOIIIHE
KOMIIOHEHThI C pa3Mepamu MeHee 100 HM, UMelOIIHe NPUHIUITHAAILHO HOBbIE KaueCTRa
U TTO3BOJISAOIIME OCYIIIeCTBIATh UX UHTETPALIMIO B MTOTHOIIEHHO (QYHKIMOHUPYIOII[He
cucTeMbl 0oJIbLIIero Maciurabda?

Kak Ha3bIBarOTCS MaTepuasibl, CoJieprKalliie CTPYKTYPHbIE 3/IeMeHThI, reOMeTpruuecKue
pa3Mepbl KOTOPBIX XOTs ObI B OTHOM U3MepeHUH He npeBbiiaioT 100 HM, u o6s1azarolme
KaueCTBEHHO HOBBIMU CBOWMCTBaMHU, GYHKLIMOHATBHBIMU M KCILTyaTalliOHHBIMA
XapaKTepUCTUKaMHU

Kax Ha3biBaeTcs CTPYKTYpa, B KOTOPOl MaTpUYHbIM MaTepuaJl 3aro/HsIeT [y CTOThbI
apmupytoLero "ckesera'?

Kax Ha3biBaeTcst MeTO/, MeXaHU4YeCKOro y/JapHO-BOJIHOBOT'O BO3/I€HCTBUS C JlaB/ieHueM
[l0 HECKOJIBKUX JleCATKOB IMrarackasjei Ha CMeCb MCXOIHBIX peareHToB,
MpeCTaB/SIONINEN o060l OBICTPO MPOTEKAOIIUH TPOLIECC, KOTOPBIN CO37IaeT
[JMHaMU4eCcKye yC/I0BUS [I/Is1 CUHTe3a KOHeUHOIO IPOAYKTa U ero AUCIIeprupoBaHus [10
TIOpOILIKAa C HAHOMEeTPO-BLIM pa3MepoM YacTHLI.

711 kepaMyyeCcKUX KOMIO3ULMOHHBIX MaTepuanos (KKM) u yriepoa-yrinepogHbIx
KOMITO3ULIMOHHBIX Marepuanos (YYKM) npermyiiiecTBEHHO MPUMEHSIIOT ... 00paboTKy

B OTBET 3AIIHUIINTE IPOIIYIIEHHOE CJ/IOBO B ®OPME
CYUIECTBUTEJIbHOI'O 51 B BUHUTEJ/IbHOM TA/IE>XKE

Kak HasbiBaeTcst CHHTE3, OCYLeCTB/SIEMbIN C UCTIOMb30BAHUEM HU3KOTeMIlepaTypHOH
(a3oTHas, aMmMuauHasi, yIy1eBOL0pPOAHasl, aproHOBast) I1a3Mbl YTOBOTO W T/EHOILero
pa3psiioB (00BIYHOTO, BLICOKOYACTOTHOTO U/TM CBEPXBLICOKOUACTOTHOTO Pa3psiioB)

Kak HasbiBaeTCst CTPYKTypa, B KOTOPOU UepeayrOTCsi MaTPUUHbIe U apMUPYIOLLIe C0U?
Kak HasbiBaeTCss MeTO/, U3Me/IbueHHsI TTOPOILKA Ha YaCTULIbI 3a CUET CTOJIKHOBEHHS APYT
c apyrom?

Kak Ha3bIBalOTCS MOMEKY/IsIpHble COeITMHEHNs], IPHUHaJIeXalllie K/IacCy a/uIoTPOMHbIX
topm yrieposa v npeICTaB/SION[e COO0M BIMYK/IbIe 3a-MKHYThIe MHOTOTPDAHHUKH,
TOJILIIMHON B OJWH aTOM, COCTaBJ/IeHHbIe U3 UETHOTO UMC/Ia TPEXKOOPAUHUPOBAaHHBIX
aToMOB yTyiepopa?

Kak Ha3bieaemcs Memoo noyueHus1 HAHOTIOPOILKOB OKCH/IOB MeTaJI/IOB 3aK/IH0uaeTCst
B PaCTBOPEHMHU COJIel, OLICTPOM 3aMOPa’KUBaHWU PaCTBOPOB, CYyO/IMMaI[Un
PacTBOpUTEJIS U TEDMUYECKOM Pa3/0XKeHUH 0CTaTKa?

Bonpocbl 3aKkpblmozo muna:

Kakue marepuasibl OTHOCATCS K KOMIIO3ULIMOHHBIM MaTtepuasiam?

BBIFEPUTE HECKOJIBKO BAPUAHTOB OTBETA
CTek/10m1acTuK

Uyryn

Bponsa

Pesuna

Creksio

YrennacTuk

MertaniokepaMmuyka

Kakue meTtanibl He PEKOMEHAYIOT MCII0/Ib30BaTh B COeIMHEHUAX TIPHU KOHTAaKTe C
yriiepoaHbIMH BOJIOKHAMMU?

BBIFEPUTE HECKOJIBKO BAPUAHTOB OTBETA

QTFOMUHUAN
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MarHuim
Hep’KaBerolllasi CTalb
HUKeJb

THUTaH
Ne 3 YrneanroMUHUI MpeiCTaB/IseT CO00H ...

BBIFEPUTE O/JMH BAPHMAHT OTBETA

[MCIIepCHbIe YaCTHLIbI aTIOMUHKS B YIJIEPOAHON MaTpHLie
a/FOMUHIEBYIO [IPOBOJIOKY B YIJIEPOJHOM Marpule
[MCTIepCHBIE YI/IePOHbIe YaCTHULIbI B aTFOMUHIEBOM MaTpuLie

yI7iepoJHble BOJIOKHA B aTFOMUHUEBOW MaTpuLie
Ne 4 o Ha3HaueHHIO HamoHUTeU KM MOTyT OBITb ...

BBIBEPUTE HECKOJIBKO BAPUAHTOB OTBETA
apMUPYIOIIMU

HelTpa/IbHBIMU

pa3fensomyuMH

YTIPOUHSTFOIIAMU

YCUTUBAIOIIMMU
Ne 5 Haubosnee uacTo npuMeHseMbIMY HAIMIOJTHUTE/ISIMU 151 KOMIIO3ULMOHHBIX MaTepHaioB
SIBJISTFOTCS ...

BBIBEPUTE O/ITMH BAPHUAHT OTBETA
[TUCTIEPCHBIE YaCTHUL[BI

JTMHHBIE BOJIOKHA

KOPOTKHUE BOJIOKHA, «yChI»

JIUCTBI (CJTOM)
Ne 6 Kakue 13 HIKernepeunc/ieHHbIX XapaKTePUCTHK SBJISFOTCS OCHOBHBIMHU
XapaKTEePUCTUKAMH CTEK/ITHHBIX BOJIOKOH

BBIBEPUTE HECKOJIBKO BAPUAHTOB OTBETA
BBICOKHI MO/Y/Tb YIIPYTOCTH

BBICOKasi OZJHOPOZHOCTb CBOMCTB

BBICOKast IPOYHOCTh

yAob6cTBO 06paboTKH

YCTOWUMBOCTh K XUMUUECKOMY BO3/1eHiCTBHUIO
Ne 7 MuKkpo3mynbCuoHHbIL Memoo U Meimoo peeepcupo8aHusi Muye/1/1bl BKJIIOUAeT B
cebs creyroIMe CTa[uu:

1) MPpUTrOTOB/IEHWE SMY/IbCHUU U3 ABYX HECMEIINBAIOIINXCA )KI/I,Z[KOCTeﬁ — BOAHOI0
pacTBOpad U Maciia,

2) OCaKJeHUsI TUPOKCH/Ia MeTaJlyla B Mpe/ie/iax Kareib BOAHOU (a3bl ImyTemM
J00aB/ieHrs1 OpraHu4eCKoro OCajuTeIs,
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Ne 8

Ne 10

3) pasgesieHre KOMIIOHEHTOB, CYILLKY IIPOAYKTa OCaKAEeHUS

4) HopMa/TH3a1ys TPOAYKTa
30/1b-Te/b METO/] TIOTyYeHHUST HAHOTIOPOIIIKOB COCTOUT U3 UEThIPEX ITAIOB
(pacriosioykuTe B MpaBUILHOM TTOC/Ie0BaTeTbHOCTH):

1) npuroToBeHuUs 3015;
2) oTyKura Jijis oJTyyeHus: KpUCTa//IueCKOro MopoIlKa
3) nosty4eHusi MOPOIIKOBLIX 1MO/y(habpuKaToB;

4) BBICYIIMBaHUS 30714 B TeJlb;
Kakue BonoKHa NPUMEHSIFOTCS 1/ apMUPOBAHUSI TEPMOCTOUKUX U XKaponpouHbix KM,
paboratomux rpu temrieparypax 1400...1600°C

BBIBEPUTE OIWH BAPUAHT OTBETA
BOJIOKHA 13 Oopa

BOJIOKHA M3 KapOuia KpeMHHUsI

BOJIOKHA U3 OKCH/IA aJTFOMUHUST

CTa/IbHad IMpOBOJIOKa
KepaMH'JECKHe KOMITO3ULIMOHHbIE MaTepHajibl MOT'YT UMEThH cnegy}omnﬁ COCTaB:

BBIEEPUTE HECKOJIBKO BAPUAHTOB OTBETA

MaTpuLia — KepaMUuecKasi, HarlloJIHUTe/Ib —BOJIOKHUCTBIM MeTalinueCcKrui
MaTpulLia — KepaMHAuecKasi, HarloJIHUTe b — BOJIOKHHUCTBIN HeMeTasTnie CKUN
MarpuLa — MeTa/uIn4ecKasi, Harlo/HUTe b — BOJIOKHUCTBIM KepaMuueCcKui

MaTpHlia — MeTa/IJInueCKasl, HallOJIHUTEeJIb — AHCHGPCHblﬁ KepaMI/IquKI/Iﬁ
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